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W e have studied t h e e f f e c t of e l e c t r i c f i e l d s on a u t o i o n i z i n g (AI)
resonances. W e have observed the broadening o f a r e l a t i v e l y sharp A1 resonance by f i e l d mixing w i t h another much broader resonance. The e f f e c t i s analogous t o t h e broadening o f t h e metable 2s i n Hydrogen by f i e l d mixing w i t h the 2~. ( ' ) The A1 problem d i f f e r s , however, i n t h a t continua are involved, and A1 decay r a t e s (and t h e r e f o r e widths) are 4 t y p i c a l l y on t h e order o f 10 times l a r g e r than r a d i a t i v e decay r a t e s .
W e have looked a t doubly e x c i t e d s t a t e s o f Sr, Ca, and Gd which l i e near t o b u t above t h e i o n i z a t i o n l i m i t . I n c o n t r a s t t o the field-induced
resonances discussed e a r l i e r t h i s conference, we consider resonances which a r e present even a t zero f i e l d , and observe how t h e i r a u t a i o n i z a t i o n r a t e s (widths) change as a f u n c t i o n o f e l e c t r i c f i e l d .
The experiments were performed by l a s e r scanning the resonances i n a thermal beam between f i e l d plates, and d e t e c t i n g the r e s u l t i n g ions w i t h an e l e c t r o n mu1 t i p 1 i e r . Our experiment i s complementary t o e a r l i e r ones 12y3) which were performed on Rydberg A1 levels, where changes i n width were observed a t l e v e l anticrossings. The r e s u l t s we r e p o r t here are monotonic i n t h e f i e l d strength. Also, f i r s t order Stark s p l i t t i n g s o f a sharp Feshbach ( A I ) resonance i n H-were observed by B ~n t e t a1 . (4) Our measurements i n Sr were performed on d i s t i n c t l y non Rydberg A1 1 resonances. Some such "valence" l e v e l s a r e extremely broad, e.g. Sr 4d6p PT, has a w i d t h o f 415 cm-' i n zero f i e l d . ( 5 ) I n our experiment we scanned over a 1 r e l a t i v e l y sharp resonance (1.2 cm-' i n zero f i e l d ) o f opposite p a r i t y , 4656 D2. which f a l l s e n e r g e t i c a l l y i n the near wing (E'-E' 2 600 cm-l) o f the broad 1 resonance. The increase i n width o f t h e r e l a t i v e l y narrow D2 resonance became 
i n t e r a c t i o n w i t h t h e continuum, t h e case AEij 5 Tj, o r t h e e f f e c t s o f continuum mixing. These a r e a l l questions which p e r t a i n t o our experiment, and which w i l l be discussed i n an ensuing p u b l i c a t i o n ( f o r an i n i t i a l e f f o r t a t a more fundamental approach t o t h i s problem, see r e f . 7). Of course, improved c a l c u l a t i o n s a r e r e q u i r e d before we can conclude much from t h i s r e l a t i v e l y good agreement. However, these and r e l a t e d r e s u l t s appear t o p o i n t c o n s i s t e n t l y t o a general f e a t u r e o f f i e l d mixing t h a t warrants f u r t h e r t h e o r e t i c a l consideration: bound-bound f i e l d mixing appears t o dominate; continuum-continuum mixing e f f e c t s have n o t been observed. This conclusion i s c o n s i s t e n t w i t h n u l l r e s u l t s we have obtained f o r o t h e r l i n e s i n Sr and Ca, 1 (some o f which were s i g n i f i c a n t l y sharper than t h e D2 i n Sr) and w i t h t h e r e s u l t s o f o t h e r experiment^(^'^'^).
Notwithstanding t h e severe l i m i t a t i o n s o f the bound-bound p e r t u r b a t i o n model, i t s p r e d i c t i o n s are i n reasonable agreement w i t h our experimental r e s u l t s . 5 By comparing our r e s u l t s a t 10 Vlcm w i t h eqn. (1 ), we o b t a i n a d i p o l e m a t r i x
Our q u a l i t a t i v e i n t e r p r e t a t i o n o f t h i s observation may be expressed as f o l l o w s : As Fano pointed out, (') an A1 resonance may be considered as a superposition o f d i s c r e t e ("bound") states 6, and continuum states qE:
The w i d t h o f the resonance i s proportional t o t h e configuraion i n t e r a c t i o n between t h e d i s c r e t e and continuum parts: I '~) < @ l t l ) $ > l 2 , where H i s t h e Hamiltonian f o r the system. I f we t u r n on an e l e c t r i c f i e l d , we w i l l couple s t a t e s o f opposite p a r i t y . Three types o f coupling a r i s e The important p o i n t here i s t h a t t h e bound-bound mixing, < @ e ( d Z~@ O > i s weighted by t h e l a r g e "width" vO, w h i l e the continuum-continuum i s weighted by the small "width" ve.
I n our S r experiment, r0/re%350. Unfortunately, the v a l i d i t y o f t h i s argument s u f f e r s from t h e i n v a l i d i t y o f the p e r t u r b a t i v e expansion f o r t h e continuumcontinuum mixing.
W e have a l s o observed e l e c t r i c f i e l d e f f e c t s on t h e Gadolinium A1 resonance c i t e d i n r e f . (10). W e observed pronounced f i e l d e f f e c t s a t Fz1.5 volts/cm! While t h i s resonance i s r e l a t i v e l y i s o l a t e d and c l e a r l y non-Rydbergian, i t appears t o be c o n f i g u r a t i o n mixed w i t h a Rydberg s e r i e s converging t o t h e f i r s t e x c i t e d s t a t e o f ~d + . More d e t a i l s w i l l be published elsewhere.
